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Abstract

A study was conducted to describe the changes megun body composition of ostriches over a 285-
day growth period. Fifty two birds were given a ickeoof four diets with different protein (180 ana0lg/kg
feed) and energy (8.5 and 13.5 MJ ME/kg feed) Eveh the assumption that the birds would selech fr
the four feeds according to their protein and epeeguirements, and thereby grow close to theiepil
without being constrained by the quality of feegied to them. Birds were weighed at approximatély
day intervals and randomly selected birds weregéitared at 1, 54, 120, 162 and 285 days of age
respectively. Proximate analyses were done on dimeplete empty carcasses and the components were
expressed as a percentage of live weight at tHerelift slaughter ages. The Gompertz growth curve wa
fitted to the live weights of the birds and to theights of the individual chemical components. Thange
in body weight with age as the only independeniade can be considered as a goot£m®.93) description
of growth in ostriches. The growth parameters aand ¢ were estimated as 119.4, 0.009 and 156.3
respectively. Body protein and moisture conceiunat decreased as the birds aged, while the bdady as
concentration remained relatively constant and Watlgoncentration increased. Fitted Gompertz patars
for the different chemical components were, for &t 33.6, b = 0.013 and ¢ = 143.4 €R0.914), protein;
a =445, b =0.015 and c = 113.9 @®R0.961), ash; a = 10.3, b = 0.016 and ¢ = 118?=(0.965), and
moisture; a = 55.0, b = 0.014 and c = 116.9 £F.965). Similar to other animals, fat was a lai&uring
tissue and protein a relatively early maturingugssThese results are important in describing tiogvigpg
ostrich and this information can be used to mdaelrutrient requirements of these birds.
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Introduction

An increase in size and weight is an expressiorgrofvth. Growth can usually be illustrated
graphically in the form of a sigmoidal curve (Mclxid et al., 2002). As the animal matures, its
conformation changes (Beeyal., 1978). Tissues differ in the rate of maturinglesated by survival (Berg
& Butterfield, 1976). Nervous and bone tissues tgvdirst. As the animal matures the need for maiscl
increases and growth of this tissue will becomeiaripy. The slowest maturing tissue is fat andgtewth
rate will be at a maximum at a later stage in themh cycle (Lawrie, 1998; McDonalét al., 2002).
Growth of the chemical components of the animabt@n, ash and fat), is of particular importance to
nutritionists as the nutrient requirements of thierel will be dictated by this (McDonakd al., 2002).

Up to now, feed formulation for ostriches has bbased on principles used in the poultry industry
(Cilliers, 1998; ljiet al., 2003) as very little relevant research has loEsme with these birds to predict food
intake. As the prediction of food intake for pigsdapoultry is based on the characteristics of thienal
involved, the assumption is made that it will be #ame with ostriches. However very little, if argsearch
has been done on the changes in body composititmeadstrich (Brand & Gous, 2006). The presenca of
large hindgut with substantial fermentative projesri{Swart, 1988) complicates intake predictiorarigr
et al. (2000) stated that 70 - 80% of the cost of protyostriches is taken up by feeding costs. This
necessitates the need for research on the nusiti@guirements of ostriches and the factors thay m
influence these requirements.
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The aim of this study was to define the potentiavwdh of the ostrich using an appropriate growth
curve and to investigate and quantify the propogiochanges and growth rates of the four chemical
constituents of the body.

Materialsand Methods

Fifty two day-old birds (mixed) were placed in agle pen. Data were collected until slaughtering
commenced. Four feeds were formulated with highlawdevels of protein and energy (high energy =513
low energy = 8.5 MJ/kg feed; high protein = 18Qy lprotein = 120 g/kg feed). Subsequently the fereie
analysed (AOAC, 2002) for protein, amino acids, RIDF, ADF, ash, fibre and moisture (Table 1). fdllir
feeds were offerecad libitum and made available simultaneously throughout the. tEvery feed
combination were weighed back weekly to determiow much of each were selected (Table 2). Water was
freely available throughout the trial.

Randomly selected birds (8 - 10) were weighed pt@pmately ten day intervals throughout the trial.
Birds were slaughtered at 1, 54, 120, 162 and 28badje. Randomly selected birds (8 - 10) were aezg
stunned, exsanguinated and eviscerated. Blood alested in a separate container. The intestinesach
bird were cleaned with water. All body parts, alavith the blood, feathers and clean intestines virezen
in plastic bags until mincing. The body as a whates minced and one randomly selected sample (approx
150 g) was used for protein, moisture, ash and lpialysis (AOAC methods, 2002).

A special form of the Gompertz growth curve (y exp(-exp(-b*(age-c)))) (Emmans, 1989), was
fitted to the live weight data using Statgraph@2805). The growth parameters a, b and ¢ were eaéulifor
each chemical component.

Table 1 Proximate analysis of feeds (g/kg) formulateddnergy and protein levels on an as is basis (high
energy (HE) = 13.5 MJ/Kkg, high protein (HP) = 18Kkgg low energy (LE) = 8.5 MJ/kg and low proteirP(L
=120 g/kg)

Ingredient HE,HP  LE, HP HE, LP LE, LP
Ash 96 105 73 78
Fibre 77 204 108 214
Fat 41 24 41 24
Crude Protein 216 218 155 161
ADF 106 254 136 261
NDF 210 403 284 433

Table 2 Feed preference of the birds when provided witludediffering in protein and energy in a free
choice situation (high energy (HE) = 13.5 MJ/kggthiprotein (HP) = 180 g/kg, low energy (LE) = 8.5
MJ/kg and low protein (LP) = 120 g/kg)

Age group (months)

Dietary energy Dietary protein 0-2 2-6 6-9
(MJ ME) (9/kg) (%0) (%) (%)
HE HP 50.5 54.0 60.0
HE LP 30.0 30.0 31.0
LE HP 13.0 9.0 4.0
LE LP 6.5 7.0 5.0
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Results and Discussion

A free choice feeding system was used on the agsamihat the birds would adjust their nutrient
intake (McDonaldkt al., 2002; Van der Merwe & Smith, 1991) such thataeficies and excesses of protein
and energy were avoided, thereby enabling the hiodgrow close to their potential without being
constrained by the feed offered. The feed prefereriche birds is presented in Table 2. The highsity
diet was preferred throughout the trial. This ssggi¢he presence of intake selection with regardBetary
energy and/or dietary protein density. The growttve predictions (Figure 1) provide valuable infatian
as to the potential growth rate of this strain strich. The growth parameters a, b and ¢ were a#tithas
119.4, 0.009 and 156.3 respectively and will proseful in predicting the growth of ostriches. When
predicting food intake, the multiple factors infhoing food intake such as temperature, nutriensitign
amino acid content, stress susceptibility and gdreralth should not be overlooked.
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Figurel Gompertz growth curve fitted to ostriches offechdice diets until slaughter.
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Figure 2 Linear regressions fitted to the protew) @sh (A) fat (e) and moisture«) content (% of body
weight) of the body weights of ostriches serialjughtered up till 285 days of age.
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The protein and moisture contents in the body @se@ linearly with an increase in age (Figure 2).
This reiterates the correlation between body pnodeid moisture, the increase in body fat with augk the
constant proportion of ash (Lawrie, 1998; McDonaldal., 2002). The Rvalues are high for protein,
moisture and fat, but very low for ash conterft €F0.16). The remainder of other sources of vana(60%)
warrants further investigation as small piecesarfdomay have confounded results.

Gompertz growth curves, fitted to the weights afheaf the chemical components, are illustrated in
Figure 3, while the parameter predictions descgliire chemical components are set out in Tableh8. T
data in Table 3 confirm that the growth in the cleaideposition of components in ostriches is simib
that found in other speci¢sawrie, 1998; McDonaldt al., 2002).

Since animals are slaughtered at intervals, regeateasurements are avoided, eliminating the
correlation found in such measurements (Mellettaaéall, 1994).
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Figure 3 Gompertz growth curves fitted to protew) @sh @A) fat (#) and moisture«) weights over
time.

Table 3 Growth parameters of the chemical components obtluly as expressed by the Gompertz growth
curve for data of serial slaughter of ostrichesnfrd to 294 days of age

a b c R
Ash 10.3 0.016 118 0.965
Moisture 55.0 0.014 117  0.965
Crude Protein 445  0.015 114  0.961
Fat 33.6 0.013 143 0.914

When the body component weight was predicted (T8pland added, it seems that mature body
weight are overestimated by approximately 20% is $tudy. This overestimation may be ascribed & th
relatively low R-values presented in Figure 2. Fat deposition istipalependent on nutrition (Ferguson,
2006) and it is reasonable to believe that fat wesrestimated by the growth curve prediction. Itswa
estimated that birds in this study gained weigta ataximum rate by day 156; mature mass was pestatt
119.4 kg and the estimated rate of maturing parnat0.009. This compares well with the study af D
Preezet al. (1992), who found that unded libitum feeding, maximum daily weight gain occurred at-92
114 d for Zimbabwean birds, 115-124 d for Namibtamis and 163 - 175 d for South African birds. The
predicted mature weights were found to be 94.24-Aimbabwean), 92.6 - 99.6 (Namibian), 98.42.10
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kg (South African), and rate of maturing parameter$.0138 - 0.0168 (Zimbabwean), 0.0126 - 0.0135
(Namibian) and 0.0090 - 0.0097 (South African)pegively.

Conclusion

Assuming that ostriches will select feed accordimgorotein and energy requirements and thereby
grow close to their potential, without being coasted by the quality of feed supplied to them, tbsults
presented here could be regarded as represenérmptantial growth rate of this particular strafrostrich.
Protein was shown to be an early maturing tissus fah as relatively late maturing. This serves as
confirmation that the chemical components of th&ids increase in similar ways to those in other
animal/bird species. Each chemical component wasrited by a Gompertz growth curve, this beingulsef
when modeling the nutrient requirements of ostsclering different periods in their production @ycl
Additional studies will also be done to improve tiecuracy of the prediction parameters for theediffit
body constituents. The next step is to predict may food intake, which would assist in definirtget
concentration of nutrients to be specified in adfé@mulation program more accurately than is thsecat
present (Gous & Fisher, 2008). Only thereaftet iWwibecome possible to optimize feeding regimes fo
ostriches.
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